Abstract. What are the natural constraints for the human body representation? Here I report a perceptual illusion where healthy individuals experience having two right arms, with both sensing touches applied to them. This effect reveals how visual and tactile signals from the body are integrated in a probabilistic fashion, resulting in a single limb being represented at two locations at the same time, giving rise to a perceptual duplication of this limb. This is an important observation because it suggests that even the gross morphology that we experience of ourselves is a construct resulting from dynamic and integrative processes in the perceptual systems.
The SCR is a measure of ownership that reflects fear and anxiety when an owned body part is under physical threat (Armel and Ramachandran 2003) . After a period of synchronous or asynchronous brushing of the real and rubber hands, lasting for 60^120 s, a needle was stabbed in one rubber hand or the other (see figure legend) . The asynchronous stimulation does not elicit the illusion and served as control for unspecific emotional responses associated with seeing the rubber hand injured. The analysis of the SCR data showed that there was a significantly greater response when the stabbing took place immediately after the synchronous condition than when it occurred straight after the control condition (figure 1b) [ p 0X0315, main effect illusion stimulation, F 1 19 5X391, using a repeated-measures General Linear Model as implemented in SPSS 15.0 (SPSS Inc., Chicago, USA)]. This effect was significant for both rubber hands ( p 0X034, paired one-tailed t-test, rubber hand one; p 0X006, paired one-tailed t-test, rubber hand two), and the effect was equally strong (no significant interaction between hand and stimulation; p 0X33, F 1 19 0X33; p 0X53 paired two-tailed t-test between synchronous stimulation of hand one and hand two).
These results show that the participants' perceptual and emotional systems treated both rubber hands as parts of their own bodies.
The present illusion seems to violate fundamental assumptions of the human body representation. It is hard to explain the duplication-hand illusion with a traditional model where the location of the upper limb is computed by the weighted average of visual, tactile, and proprioceptive signals (Welch and Warren 1986 ). The illusory duplication of the single touch applied to the real hand into two separate touches on two . Error bars denote standard error of the mean. The skin conductance responses (SCR) were recorded and stored with a Biopac MP150 system (Biopac Inc., Goleta, USA), and analysed with Biopac's software Acqknowledge 3.9.1. Two electrodes were attached to the pulps of the index and middle fingers of the participants' left hand with Biopac's isotonic recording electrode gel (Gel 101). The recording procedures followed published guidelines. The synchronous and asynchronous condition was repeated six times in a balanced randomised design for every participant. The trials took the form of 60^120 s of synchronous or asynchronous brushing ($ 60 brushstrokes per minute; each stroke was 3^4 cm long and applied on the second or third digit), whereupon the first (left in figure) or second rubber hand was stabbed, immediately, above the knuckle of the index finger with a stainless steel needle attached to a syringe. Each of the two right rubber hands was stabbed three times a piece in total, once per trial. Each`injuring procedure' took about 3 s. Great care was taken to move the needle in the same way from trial to trial. The SCR was identified as a peak in the conductance that occurs up to 3 s after the needle hit the rubber hand. We computed the magnitude of the SCR for each condition by using the data from all trials and all participants. owned right arms is better explained in a probabilistic framework (Deneve and Pouget 2004) , where the brain is estimating the most probable location of the arm allowing for biphasic probability distributions (Ma et al 2006) . In this framework, the result of the multisensory integration process would be that there are two equally probable locations of the right arm. The perceptual consequence of this is the experience of having two right arms. Neurons in the premotor and posterior parietal cortex that integrate visual, tactile, and proprioceptive signals from near-personal space (Graziano et al 1997) could be mediating the referral of touch in the rubber hand illusion (Ehrsson et al 2004) . One can speculate that, in the present arm-duplication illusion, these neurons split into two sub-populations, with each population mediating the visuo-tactile binding in coordinates centred on one of the two rubber hands. Thus, each brushstroke applied to the hidden real hand is sensed as two separate tactile events occurring on the two rubber hands being stroked by the double brush. This made the participants experience that both rubber hands belonged to their body, which, in itself, is compelling evidence that the sensation of being touched is a strong factor in producing a feeling of body ownership.
A prediction of this model is that the sense of ownership of each of the two rubber hands should add up to the total feeling of ownership experienced when a single artificial hand is presented. I have carried out pilot experiments suggesting that the illusion is indeed stronger and more prevalent when a single rubber hand is used, and that the ownership of each hand becomes systematically weaker the more rubber hands are presented (two or three). This relationship should be quantified in future experiments.
In conclusion, the present experiments reveal that the central body representation is substantially more dynamic and plastic than commonly assumed, even allowing healthy individuals to feel and see supernumerary limbs.
